Carrier-free epithelial cell sheets prepared by enzymatic degradation of collagen gel.
Limbal stem-cell deficiency by ocular trauma or disease causes corneal opacification and vision loss. Conventional tissue engineering using biodegradable scaffolds has met with limited success. In this study, we developed a novel method for preparing carrier-free epithelial cell sheets, which have potential for use in repairing defects of the ocular surface. Stratified corneal epithelial cell sheets were prepared in culture dishes coated with biodegradable type I collagen. Haematoxylin and eosin staining, electron microscopy and immunohistochemistry were performed to characterize the cell sheets. Then, carrier-free epithelial sheets were successfully engineered using specific collagenase to degrade the collagen gel. Cell sheets of four to six cell layers after culture for 14 days were similar to natural rabbit corneal epithelia, as shown by pathological examination. Microvillus, tight cell-cell junctions and desmosome junctions were observed via electron microscopy. K3 and basement membrane components, such as type IV collagen and laminin, were expressed in the cells sheets and integrin β1 was maintained in basal cells. This novel method of using collagenase to degrade collagen gel is both simple and effective in preparing intact carrier-free epithelial cell sheets. Such sheets have great potential for application during in vivo corneal regeneration.